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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately laminate a 
substrate and an optical transmission member and at the 
same time uniformly maintain the gap between them. 
SOLUTION: An optical disk 1 is provided with a signal- 
recording region 8 where a recording layer 4 is formed on a 
main surface, a non-signal recording region 9 where no 
recording layer 4 is formed at the inner-periphery side of 
the signal-recording region 8, and a chucking region 10 with 
a central hole 2 as a center at further inner-periphery side. 
On a substrate 3, a first level difference part 1 1 where the 
non-signal recording region 9 is allowed to project from the 1 & i£ i mi 
signal-recording region 9, and a second level difference part 
12 where the chucking region 10 is allowed to project from 
the non-signal recording region 9, are formed. As a result, 
the substrate 3 is formed so that the non- signal recording 
region 9 is thicker than the signal-recording region 8, and 
the chucking region 10 is thicker than the non-signal 
recording region 9. A sheet 6 that becomes a light- 
transmission layer 7 is laminated onto the first level 

difference part 1 1 via an adhesive layer 5, namely onto a surface where the non-signal recording 
region 9 is formed. The adhesive layer 5 is formed between the signal-recording region 8 of the 
substrate 3 and a sheet 6. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical recording medium characterized by a light transmission member sticking on 
this and coming to be united, and for the above-mentioned substrate having the level difference section 
made into the convex rather than the above-mentioned record layer, and sticking the above-mentioned 
light transmission member on the level difference section concerned while a record layer is formed at 
least on a substrate. 

[Claim 2] The above-mentioned substrate is an optical recording medium according to claim 1 
characterized by coming to carry out injection molding. 

[Claim 3] The above-mentioned level difference section is a record medium according to claim 1 
characterized by being formed more highly 10 micrometers - 100 micrometers than the field in which 
the above-mentioned record layer was formed. 

[Claim 4] The above-mentioned light transmission member is an optical recording medium according to 
claim 1 characterized by being the sheet which has the light transmission nature stuck through the glue 
line. 

[Claim 5] The above-mentioned sheet is an optical recording medium according to claim 4 characterized 
by consisting of thermoplastics. 

[Claim 6] The above-mentioned sheet is an optical recording medium according to claim 4 characterized 
by coming to carry out injection molding. 

[Claim 7] The above-mentioned sheet is an optical recording medium according to claim 4 characterized 
by being formed more thinly than the above-mentioned substrate. 

[Claim 8] The optical recording medium according to claim 4 characterized by forming the record layer 
at least on the principal plane by the side of the above-mentioned glue line at the above-mentioned sheet. 

[Claim 9] The optical recording medium according to claim 8 characterized by forming the record layer 
in both the principal plane side, respectively at the above-mentioned sheet. 

[Claim 1 0] The optical recording medium according to claim 4 with which the sum of the thickness of 
the above-mentioned sheet and the above-mentioned glue line is characterized by being 177 
micrometers or less. 

[Claim 1 1] The above-mentioned sheet is an optical recording medium according to claim 4 

characterized by being united in two or more [-fold ] through the above-mentioned glue line. 

[Claim 12] The above-mentioned light transmission member is an optical recording medium according 

to claim 1 characterized by being the substrate which has light transmission nature. 

[Claim 13] The above-mentioned substrate is an optical recording medium according to claim 12 

characterized by coming to carry out injection molding. 

[Claim 14] The optical recording medium according to claim 12 characterized by forming the record 
layer on one [ at least ] principal plane at the above-mentioned substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fidd of the Invention] This invention relates to the optical recording medium which thin-shape-izes a 
playback light transmission part, and enables high recording density-ization. 

[Description of the Prior Art] In recent years, in the field of information record, research on an optical 
information recording method is advanced by every place. It has many advantages of this optical 
information recording method being able to respond to each memory gestalt of that record and playback 
can be performed by non-contact, that single or more figures can attain high recording density compared 
with a magnetic-recording method, the mold only for playbacks, a postscript mold, and a rewritable 
mold, and the application broad from industrial use to a noncommercial use as a method which enables 
implementation of a cheap mass file is considered. 

[0003] A digital audio disc, an optical videodisk, etc. which are an optical disk corresponding to the 
memory gestalt of the mold only for playbacks also especially in it have spread widely. 
[0004] the reflective film which consists of metal thin films, such as aluminum film, forms optical disks, 
such as the above-mentioned digital audio disc, on the transparence substrate with which concavo- 
convex patterns in which an information signal is shown, such as a pit and a groove, were formed - 
having ~ further ~ this reflective film ~ the moisture in atmospheric air, and 02 from - the protective 
coat for protecting is considered as the configuration formed on the above-mentioned reflective film. In 
addition, in case the information on such an optical disk is reproduced, from the substrate side of an 
optical disk, playback light, such as laser light, is irradiated at the above-mentioned concavo-convex 
pattern, and the difference of the reflection factor of the incident light and return light detects 

information. . , , , 

[0005] And in case such an optical disk is manufactured, the substrate which has the above-mentioned 
concavo-convex pattern by technique, such as injection molding, first is formed, the reflective film 
which consists of the above-mentioned metal thin film is formed by technique, such as vacuum 
evaporationo, on this, further, on it, ultraviolet curing mold resin etc. is applied and the above- 
mentioned protective coat is formed. 

[0006] . , 

[Problem(s) to be Solved by the Invention] By the way, recently, enlarging numerical aperture (N A 
being called hereafter.) of the objective lens for irradiating the playback light of optical pickup, and 
making the diameter of a spot of playback light small is proposed so that the further high recording 
density-ization may be demanded and it may correspond to this. For example, NA of an objective lens is 
made about into 0.60 in the optical videodisk (for example, DVD is called Digital Versatile Disc and the 
following.) which it is supposed to NA of the objective lens of the digital audio disc used so far being 
0.45 that it has one 6 to 8 times the storage capacity of a digital audio disc, and attracts attention in 
recent years. 

[0007] Thus, when NA of an objective lens is enlarged, it is necessary to make thickness of the substrate 
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of an optical disk still thinner. tBE is because the permissible dose of the UBiude angle (tilt angle) a 
disk side shifts [ include angle ] from a perpendicular becomes small to the optical axis of optical 
pickup, and is because this tilt angle tends to be influenced of the aberration by the thickness of a 
substrate, or a birefringence. Therefore, thickness of a substrate is made thin and it is made to make a tilt 
angle as small as possible. For example, in the above-mentioned digital audio disc, thickness of a 
substrate is set to about 0.6mm in the optical videodisk supposed that it has a digital audio disc 6 to 8 
times the storage capacity of being called DVD as opposed to thickness of a substrate being set to about 
1.2mm. 

[0008] However, it is thought that the further high recording density-ization will be required from now 
on, and it is thought that the further thin shape-ization of a substrate is needed. An optical recording 
medium which forms irregularity in one principal plane of a substrate, considers as a record layer, 
prepares the reflective film on this, prepares fiirther the light transmission layer which is the thin film 
which penetrates light on this, irradiates playback light from a light transmission layer side, and 
reproduces the information on a record layer there is proposed. If it does in this way, it will become 
possible to correspond to high NA-ization of an objective lens by thin-shape-izing a light transmission 
layer. 

[0009] However, if the light transmission layer is thin-shape-ized in this way, it will become difficult to 
form a light transmission layer with injection molding which used the thermoplastics which is general 
technique in manufacture of an optical disk. 

[0010] For example, as shown in drawing 1 7 , the structure which formed the light transmission layer 
103 thinly with 0.1mm in thickness on the substrate 101 with which the record layer 102 was formed as 
an optical disk 100 corresponding to a raise in NA on the transparent substrate 101 with a thickness of 
about 0.6-1 .2mm it is thin from a polycarbonate etc., and this record layer 102 was formed is proposed. 
[001 1] In this case, NA of an objective lens can be raised to 0.78 or more. However, since the thickness 
unevenness of the light transmission layer 103 by raise in NA is in inverse proportion to the 4th power 
of NA, for example, when thickness of the light transmission layer 103 is set to 100 micrometers, it must 
store this thickness unevenness in the range of **5.261ambda/4. Therefore, when playback light 
irradiated by this optical disk 100 is made into the laser light which has the wavelength of 400nm, and 
the so-called blue laser light 104 with a raise in recording density, the thickness unevenness mentioned 
above must be stored in less than **4 micrometers. 

[0012] Thus, it is very difficult to produce the light transmission layer 103 with little thickness 
unevenness thinly using the conventional injection-molding method next to impossible. 
[0013] Then, as an approach of solving this problem, as shown in drawing 1 8 , the adhesives 107 which 
consist of ultraviolet-rays hardening resin etc. are supplied on the substrate 106 with which the record 
layer 105 was formed, and the method (the sheet method) of sticking the sheet 108 with a thickness of 
about 0.1mm it is thin from thermoplastics is proposed. 

[0014] By having managed thickness with high precision, for example, sticking the sheet 108 with a 
thickness of about 95-100 micrometers with a substrate 106 through the glue line formed as thinly as 
possible, this tends to obtain the light transmission layer of uniform thickness with little thickness 
unevenness, and can store thickness unevenness in less than **3 micrometers to the central value of 103 
micrometers. 

[0015] However, in the optical disk produced by doing in this way, since the thickness of a glue line 
became very thin, magnitude comparable as the thickness of this glue line or a larger contaminant than it 
might be put between the substrate 106 and the sheet 108, and thickness unevenness might arise in the 
light transmission layer as a result. 

[0016] For example, the rotation extension process which sticks a sheet 108 on a substrate 106 will set a 
contaminant with a magnitude of 10 micrometers or more, and it will be blown away outside from on a 
substrate 106. However, the probability for a contaminant smaller than it to be put between a substrate 
106 and a sheet 108 since the thickness of a glue line is set to 2 micrometers or less especially in the 
most-inner-circumference section of a substrate 106 will become high. 

[0017] Although how to manufacture a contaminant 1 micrometers or more in the clean environment 
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(clean room) removed comple^^as an approach of solving this can be c^^lered, plant-and-equipment 
investment of the large sum for making it a clean room is needed. Moreover, in this optical disk, there 
are some which are not blown away from a substrate 106 in the rotation extension process mentioned 
above in the foreign matter produced when a record layer is formed. 

[0018] Therefore, when sticking a sheet 108 on a substrate 106, the contaminant was put between this 
substrate 106 and sheet 108, and there was a problem that thickness unevenness will arise in a light 
transmission layer in such an optical disk. 

[0019] Moreover, in the optical recording medium, the optical disk of structure with two or more record 
layers is proposed from a viewpoint of high-capacity-izing. 

[0020] For example, as shown in drawing 19 , the optical disk 200 of both the plate structures that stuck 
two substrates in which the record layer was formed like DVD mentioned above as an example 
operation-ized through the glue line can be mentioned. This optical disk 200 is made into the structure 
stuck through the glue line 203 which consists of ultraviolet-rays hardening resin so that the record 
layers 202a and 202b formed in the substrates 201a and 201b of this pair, respectively may serve as the 
inside in the transparent substrates 201a and 201b of a pair with a thickness of about 0.6mm it is thin 
from a polycarbonate etc. In this optical disk 200, record playback of an information signal can be 
performed by irradiating the laser light 204 from it being the same to these record layers 202a and 202b. 
[0021] By the way, in such an optical disk, a spacing setup between a setup and its dispersion, or each 
record layer of the reflection factor of each record layer, its dispersion, etc. are mentioned as a technical 
problem. 

[0022] For example, in the optical disk 200, spacing between record layer 202a in which the substrates 
201a and 201b of a pair were formed, respectively, and 202b, i.e., the thickness of a glue line 203, is set 
as about 40-70 micrometers. Furthermore, it is standardized so that the dispersion may be settled within 
20 (micrometer) p-p (peak to peak) and a round in the field of a substrate on the other hand at 8 
(micrometer) p-p extent. 

[0023] And as one of the production approaches of this optical disk 200, as shown in dr awin g 20 , the 
approach of sticking the substrates 201a and 201b of these pairs is proposed by [ of the substrates 201a 
and 201b of a pair ] supplying the adhesives 205 which consist of ultraviolet-rays hardening resin for 
record layer 202a and 202b, respectively. 

[0024] However, according to this technique, the thickness of a glue line it is thin from this ultraviolet- 
rays hardening resin must be controlled by the viscosity of the ultraviolet-rays hardening resin at the 
time of the lamination of the substrates 201a and 201b of a pair, the rotational frequency, time amount, 
etc. for this reason — for example, thickness unevenness might arise in this glue line according to the 
unevenness of dispersion in the viscosity of the ultraviolet-rays hardening resin by the temperature 
change of an ambient atmosphere, the wettability difference in a substrate front face, a rotational 
frequency, and time control etc. 

[0025] Therefore, when sticking substrate 201a of the pair in which the record layers 202a and 202b 
were formed when thickness unevenness arose in a glue line 203, and 201b through a glue line 203, 
there was a problem that spacing of these record layers 202a and 202b could not be kept good 
[ precision ] in such an optical disk 200. 

[0026] thus, to the conventional optical recording medium mentioned above When sticking a light 
transmission member called the sheet and substrate which have the light transmission nature mentioned 
above on the substrate through an adhesives layer, By putting dust etc. between this substrate and light 
transmission material, when thickness unevenness arose in a light transmission member or thickness 
unevenness arose in an adhesives layer, there was a problem that spacing of a substrate and a light 
transmission member could not be maintained at homogeneity. 

[0027] Then, while this invention is proposed in view of such a conventional situation and sticking a 
substrate and a light transmission member with high precision, it aims at offering the optical recording 
medium made possible [ maintaining spacing of a substrate and a light transmission member at 
homogeneity ]. 
[0028] 
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[Means for Solving the ProbleH^while, as for the optical recording medium concerning this invention 
which attains this purpose, a record layer is formed at least on a substrate, a light transmission member 
sticks on this and it comes to be united, and a substrate has the level difference section made into the 
convex rather than the record layer, and is characterized by sticking a light transmission member on the 
level difference section concerned. 

[0029] In the optical recording medium concerning this invention constituted as mentioned above, since 
it has the level difference section by which the substrate was made the convex rather than the record 
layer and a light transmission member is stuck on the level difference section concerned, a 
predetermined gap is formed between substrates and the light transmission members concerned 
concerned. For this reason, even if it is the case where dust etc. is put between substrates and the light 
transmission material concerned concerned, it has not been said that thickness unevenness arises in a 
light transmission member. Moreover, in this optical recording medium, since a light transmission 
member is stuck by making the above-mentioned level difference section of a substrate into datum level, 
spacing of a substrate and a light transmission member is maintained at homogeneity. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0031] The optical recording medium shown typically is explained to drawing 1 as a gestalt of operation 
of the 1st of gestalt point ** of the 1st operation, and this invention. 

[0032] This optical recording medium is the optical disk 1 with which the sheet which has light 
transmission nature as a light transmission member was stuck. This optical disk 1 on the transparent 
substrate 3 which has a feed hole 2 in a core and which was formed disc-like For example, on the 
substrate 3 with which the pit pattern in which an information signal is shown was formed in the 
direction of a truck, and this pit pattern was formed It comes to form the light transmission layer 7 on 
the substrate 3 with which the reflective film was formed, the record layer 4 was formed, and this record 
layer 4 was formed by sticking the sheet 6 which has light transmission nature through a glue line 5. 
[0033] In this optical disk 1, playback of an information signal is performed by irradiating playback 
light from the light transmission layer 7 side at the record layer 4. 

[0034] In addition, in an optical disk 1, it is good also as an optical disk in which playback, and 
additional writing and rewriting are possible by using the record layer 4 as record film, such as phase 
change record film, organic-coloring-matter film, and magneto-optic-recording film. 
[0035] This optical disk 1 has the chucking field 10 centering on a feed hole 2 in the inner 
circumference side further rather than the signal record section 8 where the record layer 4 is formed on 
that principal plane, the non-signal record section 9 where the record layer 4 is not formed in the inner 
circumference side rather than this signal record section 8, and this non-signal record section 9. 
Corresponding to this, the 1st level difference section 1 1 by which the non-signal record section 9 was 
made the convex rather than the signal record section 8, and the 2nd level difference section 12 by 
which the chucking field 10 was made the convex rather than the non-signal record section 9 are formed 
in the substrate 3. For this reason, the non-signal record section 9 is thicker than the signal record 
section 8, the substrate 3 is formed, and the chucking field 10 is formed more thickly than the non-signal 
record section 9. 

[0036] In this optical disk 1, the sheet 6 used as the light transmission layer 7 mentioned above is stuck 
through a glue line 5 on the 1st level difference section 11, i.e., the field which forms the non- signal 
record section 9. And the glue line 5 is formed between the signal record section 8 of this substrate 3, 
and the sheet 6. 

[0037] Here, the concrete production approach of such an optical disk 1 is explained. 
[0038] First, the substrate 3 which constitutes an optical disk 1 is produced with injection molding. 
[0039] As this substrate 3 is shown in drawin g 2 , the diameter D of 40mm and the chucking field 10 is 
set [ the diameter A / the diameter B of 120mm and a feed hole 2 ] to 33mm for the diameter C of 1 5mm 
and the non-signal record section 9. Moreover, as a substrate 3 is shown in drawing 3 , the level 
difference G of 10 micrometers and the 2nd level difference section 12 is set [ thickness E of the 
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chucking field 10 ] to 90 micr^Rters for the level difference F of 1 .2mm and the 1st level difference 
section 1 1 . 

[0040] The injection-molding equipment 20 which carries out injection molding of this substrate 3 as 
faced and shown in drawing 4 is used. This injection-molding equipment 20 has been arranged so that 
the fixed metal mold 21 which forms a principal plane side on the other hand and this fixed metal mold 
21 of a substrate 3 may be countered, and it is equipped with the movable die 22 which forms the 
another side principal plane side of the substrate 3 whose attachment and detachment was enabled to the 
fixed metal mold 21, and the periphery metal mold 23 which is built into the fixed metal mold 21 and 
forms the peripheral face of a substrate 3. These fixed metal mold 21, a movable die 22, and the 
periphery metal mold 23 constitute the cavity 24 of the configuration corresponding to the substrate 3 
fabricated in a mold clamp condition, as shown in drawing 5 . 

[0041] The supply way 25 which carries out injection restoration of the substrate ingredients, such as a 
fused polycarbonate, into a cavity 24 is established in the fixed metal mold 21. Moreover, La Stampa 27 
positioned with the La Stampa alignment fixture 26 by the principal plane by the side of a cavity 24 is 
formed in the fixed metal mold 21. Concavo-convex pattern 27a corresponding to the pit which shows 
an information signal is formed in this La Stampa 27. The projection member which omits the 
illustration which extrudes the fabricated substrate 3 out of a cavity 24 is prepared in the movable die 
12. 

[0042] With this injection-molding equipment 20, La Stampa 27 protrudes on the cavity 24 side rather 
than the La Stampa alignment implement 26 corresponding to the 1st level difference section 1 1 formed 
in a substrate 3 in the joint 28 of the La Stampa alignment fixture 26 and La Stampa 27. Moreover, the 
crevice 29 is formed in the alignment implement 26 corresponding to the 2nd level difference section 12 
formed in a substrate 3. The cavity 24 which fabricates by this the signal record section 8, the non-signal 
record section 9, and the chucking field 10 of the substrate 3 mentioned above in desired thickness in a 
mold clamp condition with injection-molding equipment 20, respectively is formed. 
[0043] With the injection-molding equipment constituted as mentioned above, injection restoration of 
the fused substrate ingredient is carried out into a cavity 24. And cooling solidification of the substrate 
ingredient with which it filled up in the cavity 24 is carried out, and the substrate 3 with the desired 
configuration mentioned above is produced. Moreover, when concavo-convex pattern 27a formed in La 
Stampa 27 is imprinted by the substrate 3, a pit pattern will be formed on the 1 principal plane. 
[0044] Next, the record layer 4 is formed by forming the reflective film which consists of aluminum etc. 
by sputtering etc. on the pit pattern formed on the 1 principal plane of a substrate 3 in the signal record 
section 8 of a substrate 3. 

[0045] Next, as shown in drawing 6 , an outer diameter H prepares 1 19mm and the sheet 6 with which 
33mm and thickness J were set to 90 micrometers for the bore I. This sheet 6 is produced by having 
sufficient light transmittance for making the laser light irradiated by the record layer 4 penetrate, for 
example, carrying out injection molding of the thermosetting resin, such as a polycarbonate, considering 
as the shape of a sheet, and piercing in the desired configuration mentioned above. 
[0046] Next, the ultraviolet-rays hardening resin which has the viscosity of 200cps is dropped at the 
signal record section 8 of a substrate 3 in the shape of a ring as adhesives so that the 1 st level difference 
section 1 1 formed in the substrate 3 may be buried. And lay a sheet 6 on the non-signal record section 9 
of this substrate 3, for example, it is made to rotate for 30 seconds by rotational frequency 5000rpm, and 
spreads between the signal record section 8 of a substrate 3, and a sheet 6 at homogeneity. And 
ultraviolet rays are irradiated from the upper part of a sheet 6, and a sheet 6 is stuck through a glue line 5 
by stiffening ultraviolet-rays hardening resin on the 1st [ of a substrate 3 ] level difference section 11, 
i.e., the field of the non-signal record section 9. The optical disk 1 with which the light transmission 
layer 7 was formed by this on the substrate 3 with which the record layer 4 was formed is produced. 
[0047] In the optical disk 1 produced as mentioned above, the sum of the thickness of a glue line 5 and a 
sheet 6, i.e., the thickness of the light transmission layer 7, is set to about 102mm, and the thickness 
unevenness of this light transmission layer 7 can be suppressed to about **2 micrometers. Moreover, the 
thickness of the glue line 5 formed between a sheet 6 and the signal record section 8 of a substrate 3 is 
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about 10-14 micrometers. 

[0048] For this reason, in this optical disk 1, between a substrate 3 and a sheet 6, even if it is the case 
where dust 10 micrometers or less etc. is put, it can prevent thickness unevenness arising at the thickness 
unevenness 7, i.e., a light transmission layer, on the sheet 6 stuck through the glue line 5 on the substrate 
3. 

[0049] Moreover, in this optical disk 1, a sheet 6 is stuck by making the non-signal record section 9 on 
the 1 st [ of a substrate 3 ] level difference section 1 1 into datum level. For this reason, spacing of a 
substrate 3 and a sheet 6 can be maintained ** 1 through the glue line 5 formed between the signal 
record section 8 of this substrate 3, and the sheet 6. 

[0050] Therefore, in this optical disk 1, a substrate 3 and a sheet 6 can be stuck with high precision, 
spacing of this substrate and sheet can be maintained at homogeneity, and it can consider as the optical 
recording medium of the high quality whose yield improved. 

[005 1] In addition, as for the sum of the thickness of a sheet 6 and a glue line 5, i.e., the thickness of the 
light transmission layer 7, it is desirable that it is 177 micrometers or less. Moreover, as for a sheet 6, 
being formed more thinly than a substrate 3 is desirable. Moreover, as for the level difference of the 1st 
level difference section 1 1, in a substrate 3, it is desirable that it is 10 micrometers - 100 micrometers. 
[0052] The optical recording medium shown typically is explained to drawin g 7 as the gestalt of the 2nd 
operation, next a gestalt of operation of the 2nd of this invention. 

[0053] This optical recording medium is the optical disk 30 of the two-layer structure where the sheet 
which has the light transmission nature in which the record layer was formed as a light transmission 
member was stuck. This optical disk 30 on the transparent substrate 32 which has a feed hole 31 in a 
core and which was formed disc-like For example, on the substrate 32 with which the pit pattern in 
which an information signal is shown was formed in the direction of a truck, and this pit pattern was 
formed It comes to form the light transmission layer 36 on the substrate 32 with which the reflective 
film was formed, the 1st record layer 33 was formed, and this 1st record layer 33 was formed by sticking 
the sheet 35 which has light transmission nature through a glue line 34. Moreover, on the principal plane 
by the side of a glue line 34, the pit pattern in which an information signal is shown is formed in the 
direction of a truck, and the 2nd record layer 37 by which the translucent reflective film was formed on 
this is formed at the sheet 35. 

[0054] In this optical disk 30, playback of an information signal is performed by irradiating playback 
light from the light transmission layer 36 side to the 1st record layer 33 or the 2nd record layer 37. 
[0055] In addition, in an optical disk 30, it is good also as an optical disk in which playback, and 
additional writing and rewriting are possible by using the 1st record layer 33 and/or the 2nd record layer 
37 as record film, such as phase change record film, organic-coloring-matter film, and magneto-optic- 
recording film. 

[0056] The signal record section 38 where the 1st record layer 33 and the 2nd record layer 37 are formed 
on that principal plane like the optical disk 1 mentioned above by this optical disk 30, It has the 
chucking field 40 centering on a feed hole 31 in the inner circumference side further rather than the non- 
signal record section 39 where the 1 st record layer 33 and the 2nd record layer 37 are not formed in the 
inner circumference side rather than this signal record section 38, and this non-signal record section 39. 
Corresponding to this, the 1st level difference section 41 by which the non-signal record section 39 was 
made the convex rather than the signal record section 38, and the 2nd level difference section 42 by 
which the chucking field 40 was made the convex rather than the non-signal record section 39 are 
formed in the substrate 32. For this reason, the non-signal record section 39 is thicker than the signal 
record section 38, the substrate 32 is formed, and the chucking field 40 is formed more thickly than the 
non-signal record section 39. 

[0057] In this optical disk 30, the sheet 35 used as the light transmission layer 36 mentioned above is 
stuck through a glue line 34 on the 1st level difference section 41, i.e., the field which forms the non- 
signal record section 39. And the glue line 34 is formed between the signal record section 38 of this 
substrate 32, and the sheet 35. 

[0058] Here, the concrete production approach of such an optical disk 30 is explained. 
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[0059] First, the substrate 32 ^Rh constitutes an optical disk 30 is produced with injection molding. 
[0060] As this substrate 32 is shown in drawing 8 , the diameter N of 40mm and the chucking field 10 is 
set [ the diameter K / the diameter L of 120mm and a feed hole 3 1 ] to 33mm for the diameter M of 
15mm and the non-signal record section 39. Moreover, as a substrate 32 is shown in drawing 9 , the 
level difference Q of 30 micrometers and the 2nd level difference section 42 is set [ thickness O of the 
chucking field 40 ] to 70 micrometers for the level difference P of 1 .2mm and the 1st level difference 
section 41. 

[0061] Except that the substrate 3 and dimension which constitute the optical disk 1 mentioned above 
differ from each other, since this substrate 32 is produced similarly, it shall omit explanation hereafter. 
[0062] Next, the 1st record layer 33 is formed by forming the reflective film which consists of aluminum 
etc. by sputtering etc. on the pit pattern formed on the 1 principal plane of a substrate 32 in the signal 
record section 38 of a substrate 32. 

[0063] Next, as shown in drawing 10 , an outer diameter H prepares 1 19mm and the sheet 35 with which 
33mm and thickness J were set to 70 micrometers for the bore L This sheet 35 has sufficient light 
transmittance for making the laser light irradiated by the 1 st record layer 33 and the 2nd record layer 37 
penetrate, for example, consists of thermosetting resin, such as a polycarbonate. Moreover, the pit 
pattern imprinted from the master phonograph record is formed in the sheet 35 by 2p law or the high 
temperature heating method, and it is produced by piercing in the desired configuration mentioned 
above. 

[0064] Next, on the pit pattern formed on the 1 principal plane of a sheet 35, translucent reflective film, 
such as a dielectric film, is formed and the 2nd record layer 37 is formed. 

[0065] Next, the ultraviolet-rays hardening resin which has the viscosity of 300cps is dropped at the 
signal record section 38 of a substrate 32 in the shape of a ring as adhesives so that the 1st level 
difference section 38 formed in the substrate 32 may be buried. And on the non-signal record section 39 
of this substrate 32, lay so that the 1st record layer 33 and the 2nd record layer 37 may counter a sheet 
35, for example, it is made to rotate for 30 seconds by rotational frequency 5G00rpm, and ultraviolet- 
rays hardening resin is spread between the signal record section 38 of a substrate 32, and a sheet 35 at 
homogeneity. And ultraviolet rays are irradiated from the upper part of a sheet 35, and a sheet 35 is 
stuck through a glue line 34 by stiffening ultraviolet-rays hardening resin on the 1st [ of a substrate 32 ] 
level difference section 41, i.e., the field of the non-signal record section 39. Thereby, the optical disk 30 
of the two-layer structure where the 1st record layer 33 and the 2nd record layer 37 were formed is 
produced. 

[0066] In the optical disk 30 produced as mentioned above, the sum of the thickness of a glue line 34 
and a sheet 35, i.e., the thickness of the light transmission layer 36, is set to about 102mm, and the 
thickness unevenness of this light transmission layer 36 can be suppressed to about **2 micrometers. 
Moreover, the thickness of the glue line 34 formed between a sheet 35 and the signal record section 38 
of a substrate 32 is about 30-34 micrometers. 

[0067] For this reason, in this optical disk 30, between a substrate 32 and a sheet 35, even if it is the case 
where dust 1 0 micrometers or less etc. is put, it can prevent thickness unevenness arising at the thickness 
unevenness 36, i.e., a light transmission layer, on the sheet 35 stuck through the glue line 34 on the 
substrate 32. 

[0068] Moreover, in this optical disk 30, a sheet 35 is stuck by making the non-signal record section 39 
on the 1st [ of a substrate 32 ] level difference section 41 into datum level. For this reason, spacing of a 
substrate 32 and a sheet 35 can be maintained ** 1 through the glue line 34 formed between the signal 
record section 38 of this substrate 32, and the sheet 35. 

[0069] Therefore, in this optical disk 30, a substrate 32 and a sheet 35 can be stuck with high precision, 
spacing of this substrate 32 and sheet 35 can be maintained at homogeneity, and it can consider as the 
optical recording medium of the high quality whose yield improved. 

[0070] In addition, as for the sum of the thickness of a sheet 35 and a glue line 34, i.e., the thickness of 
the light transmission layer 36, it is desirable that it is 177 micrometers or less. Moreover, as for a sheet 
35, being formed more thinly than a substrate 32 is desirable. Moreover, as for the level difference of the 
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1st level difference section 41^Pa substrate 32, it is desirable that it is KHnTcrometers - 100 
micrometers. 

[0071] In addition, in the optical recording medium which applied this invention, it is not limited to the 
optical disk 1 or optical disk 30 which were mentioned above as an optical recording medium with 
which the sheet which has light transmission nature as a light transmission member was stuck. 
[0072] For example, as shown in drawing ±1 (a) - (d), it is good also as an optical disk made into 
multilayer structure by forming the record layer 51 in both the principal plane side of a substrate 50, or 
setting the sheet 53 with which the record layer 52 was formed in two or more [-fold ] through a glue 
line 54. Moreover, it is good also as an optical disk corresponding to a raise in NA by making thickness 
of the signal record section of a substrate 50 thinner than a non-signal record section. 
[0073] The optical recording medium shown typically is explained to drawing 12 as the gestalt of the 
3rd operation, next a gestalt of operation of the 3rd of this invention. 

[0074] This optical recording medium is the optical disk 50 with which the substrate which has light 
transmission nature as a light transmission member sticks, and it comes to unite it. About the 1st 
transparent substrate 61 which has feed-hole 60a in a core, and the 2nd substrate 62, it is stuck and 
united through a glue line 65, and this optical disk 60 becomes, as the 1st record layer 63 and the 2nd 
record layer 64 which were formed, respectively become these 1st substrates 61 and the 2nd substrate 62 
with the inside. Moreover, the pit pattern with which the 1 st record layer 63 shows an information signal 
on the 1st substrate 61 is formed in the direction of a truck, and it comes to form membranes on this the 
reflective film. The pit pattern with which the 2nd record layer 64 shows an information signal on the 
2nd substrate 62 is formed in the direction of a truck, and it comes to form membranes the reflective 
film translucent on this. 

[0075] In this optical disk 60, playback of an information signal is performed by irradiating playback 
light from the 2nd substrate 62 side to the 1st record layer 63 or the 2nd record layer 64. 
[0076] In addition, in an optical disk 60, it is good also as an optical disk in which playback, and 
additional writing and rewriting are possible by using the 1st record layer 63 and/or the 2nd record layer 
as record film, such as phase change record film, organic-coloring-matter film, and magneto-optic- 
recording film. 

[0077] This optical disk 60 has the signal record section 66 where the 1st record layer 63 and the 2nd 
record layer 64 are formed on that principal plane, and the non-signal record section 67 centering on 
feed-hole 60a by which the 1st record layer 63 and the 2nd record layer 64 are not formed in the inner 
circumference side rather than this signal record section 38. Corresponding to this, the level difference 
section 68 by which the non-signal record section 67 was made the convex rather than the signal record 
section 66 is formed in the 1st substrate 61 . For this reason, the non-signal record section 67 is thicker 
than the signal record section 66, and the 1st substrate 61 is formed. And the glue line 65 is formed 
between the signal record section 66 of this 1st substrate 61, and the 2nd substrate 62. 
[0078] Here, the concrete production approach of such an optical disk 60 is explained. 
[0079] First, the 1st substrate 61 which constitutes an optical disk 60 is produced with injection 
molding. 

[0080] As this 1st substrate 61 is shown in drawing 13 , the diameter W of 15mm and the non-signal 
record section 67 is set [ the diameter U ] to 34mm for the diameter V of 120mm and feed-hole 60a. 
Moreover, as the 1st substrate 61 is shown in drawin g 14 , the level difference Y of 0.6mm and the level 
difference section 68 is set to 50 micrometers for thickness X of the non-signal record section 67. 
[0081] Except that the substrate 3 and dimension which constitute the optical disk 1 mentioned above 
differ from each other, since this 1st substrate 61 is produced similarly, it shall omit explanation 
hereafter. 

[0082] Next, for example, an outer diameter prepares the 2nd substrate 62 with which 120mm and a 
bore were set to 34mm, and thickness was set to 0.6mm. This 2nd substrate 62 is produced by injection 
molding like the 1st substrate 61 mentioned above, and on the pit pattern formed on the 1 principal plane 
of this 2nd substrate 62, when the reflective film which consists of a dielectric film etc. is formed by 
sputtering etc., the 2nd record layer 64 is formed in the signal record section 66 of the 2nd substrate 62. 
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[0083] Next, as shown in dra>^^ 1 5 , the ultraviolet-rays hardening resi^v which has the viscosity of 
500cps is dropped as adhesives on the level difference section 68 formed in the 1st substrate 61 in the 
signal record section 66 of the 1st substrate 61 . And make the 1st record layer 63 and the 2nd record 
layer 64 counter, and lay so that mutual feed-hole 60a may be in agreement in this the 1st substrate 61 
and 2nd substrate 62, for example, it is made to rotate for 30 seconds by rotational frequency 5000rpm, 
and ultraviolet-rays hardening resin 69 is spread at homogeneity between the signal record section 67 of 
the 1st substrate 61, and the 2nd substrate 62. And ultraviolet rays are irradiated from the upper part of 
the 2nd substrate 62, and the 2nd substrate 62 is stuck through a glue line 65 by stiffening ultraviolet- 
rays hardening resin 69 on the level difference section 68 of the 1st substrate 61, i.e., the field of the 
non-signal record section 66. Thereby, the optical disk 60 of the two-layer structure where the 1st record 
layer 63 and the 2nd record layer 64 were formed is produced. 

[0084] In the optical disk 60 produced as mentioned above, since the level difference Y of the level 
difference section 68 is set to 50 micrometers, an interlayer's thickness, i.e., the thickness of a glue line 
34, does not become in 50 micrometers or less. Therefore, in this optical disk 60, since the 1st substrate 
61 and 2nd substrate 62 can be stuck with high precision and spacing of this 1st substrate 61 and 2nd 
substrate 62 can be maintained at homogeneity, it can consider as the optical recording medium of the 
high quality whose yield improved. 

[0085] In addition, in the optical recording medium which applied this invention, it is not limited to the 
structure of the optical disk 60 mentioned above as an optical recording medium with which the 
substrate which has light transmission nature as a light transmission member was stuck. 
[0086] For example, as shown in drawing 16 (a) and (b), it sets to the 1st substrate 70. Rather than the 
signal record section 72 in which the 1st record layer 71 was formed, to an inner circumference side The 
non-signal record section 73, The 1st [ which it has with the chucking field 74 in an inner circumference 
side rather than the non-signal record section 73 ] level difference section 75 by which the non-signal 
record section 73 was made the convex more furthermore than the signal record section 72, You may be 
the structure where the 2nd level difference section 76 by which the chucking field 74 was made the 
convex rather than the non-signal record section 73 was formed. In this case, as for the 2nd substrate 77, 
the 2nd substrate 77 is stuck through a glue line 78 on the 1st level difference section 75, i.e., the field of 
the non-signal record section 73. Moreover, about the 2nd record layer 79 formed in the 1st record layer 
71 and 2nd substrate 77 which were formed in the 1st substrate 70, it is not the thing of one [ at least ] 
substrate limited especially about the configuration that what is necessary is to just be formed in the 
principal plane side on the other hand at least. 

[0087] In addition, in the optical recording medium which applied this invention, you may be the 
structure which formed in the periphery side of a substrate the level difference section which lays a light 
transmission member. 

[0088] Moreover, in the optical recording medium which applied this invention, you may be the 
configuration of having formed spacers, such as a bead, between the level difference section in which 
the light transmission member of a substrate is laid, and a light transmission member. In this case, a 
bead will support a light transmission member in the level difference department by distributing a 
detailed bead and forming between the level difference section of a substrate, and a light transmission 
member as this glue line in ultraviolet-rays hardening resin. Thereby, the further smoothing of a light 
transmission member is realizable. 
[0089] 

[Effect of the Invention] As explained to the detail above, since a substrate has the level difference 
section made into the convex rather than the record layer and a light transmission member is stuck on 
the level difference section concerned, according to the optical recording medium concerning this 
invention, a predetermined gap is formed between substrates and the light transmission members 
concerned concerned. For this reason, even if it is the case where dust etc. is put between substrates and 
the light transmission material concerned concerned, it can prevent thickness unevenness arising in a 
light transmission member. Moreover, in this optical recording medium, since a light transmission 
member is stuck by making the above-mentioned level difference section of a substrate into datum level, 
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spacing of a substrate and a h^fcransmission member can be maintainec^^omogeneity. Therefore, a 
substrate and a light transmission member can be stuck with high precision, and it becomes possible 
[ considering as the optical recording medium of the high quality whose yield improved ]. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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mmm&£mmm&&ffiit<omcffifee>mm 

Micm&m&m&&i£titct§&-?&~>T : t>, masum 
icm&ts£,tf£.-fzti,^rcc£tf%n,\ $fc, cwft 

i: cdwh*^— Kerens. 

[0 0 3 0] 
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[0031] gj i a&maim 
9t-f > *m}<om i <om&<D&mt vxm 1 fcatswic 

[0 0 3 2] COftSftttftbi:. ftiSilgWfc LTftjg 
So CC^Xi' 1 ^ItfL. 2 fc^TT SR 

«Rte*ias ti?tjaw*«R 3 ±ic, mz-izimmmt 

vv^z-i'tfi&fS.-znrcW&zi.ic, sMmwismz 
tvztmm 4 ttmm u c (ommm 4 n^s® 

[0 0 3 3] cKOftrVX? 1 T'ti, 7ftaS/f7»?> 
GSM 4 tell £ jfcSJHWr * c t ic J: 9 1»*8{§*§4>?i£ 

[0 0 3 4] fcio, ft-rfX? 1 IC^Tfci, §E@J§4 
[0 0 3 5] C©)tf-fXi' 1 *-<D£ffi±fc:fBgW 

4 #jgj£snT^s<i*is«*sras 8 i: , c^^^ias^ 
esmo^ c^m^iE©««9J;tit?e.tcrt^ 

fiUtc^?L2^^i:Ni: Lfe^^ ^^v^ffiig 1 o t*m 

« 9 ^€^f5SS«« 8 X *) *>{ht-£t\Tcm 1 <9©MSP 1 
1 i:, ^+ y 1 0 tflHB WMHM 9 <fc 5 1 

Q^^n/t^2©©^gi5i 2 £tfi&&.z nrv^So 

fci6, IS3tt, ^M^taSffiiHi9A^^f2^S«8<i: 

[0 0 3 6] C^f-fXi'im ±ML fecial 
7t*S->-b6*^ Ma«5«r/TLT^1 £0©S^1 

i±> -rft*>-6*««e«f»«9««j«-r*ffi±fc*so 

^tea^^8 £*/- h 6 i:<7DKt^fi!c^nTV^ 0 

[0037] ccx\ c<D£5*yt7 : 'f?s'? Komtm 
tzttmftmc-o^xwMTz, 

[0 0 3 8] ft-T, )6f-fX^ 1 ^^-r5S«3*» 

[0 0 3 9] CCDatg3«. @2»C^-r<k-5 {SJx. 
tf. ISAfiM 2 0 mm, »f'WL2<£>iB&B#l 5 m 
m. ^<l#E®HR1^9©ilgC*M 0mm, ^-1r<;>*> 
^fflig5l 0©ItgD^3 3rami:Snt^ 0 S 

«3i±, sstc^-rj:^^ mar, f-^y^v^ia 

lOOJSSEibM. 2mm, ^lOSSSPl ldSIF 
*M 0/tm, ^2©@^gSl 2<OSMG^9 0/»mtS 

[0 0 4 0] CO»ffi3^«tB^»-rS^LT»±, 0 4 

t^-rj;^**faifi?^»2o*w^e»nso 
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^ffiM^^m-rSRli6^§l2 2 @^^2 l \cffi 

X.T(^S, Ctl?.@^S2K RT1S&S2 2&tW^ 
«2nSSffi3lC^L«:}gtt©^-VtrxW2 4^«fig 
[0 04 1] H5£&S2 1 jgmLfcJKU 

S&B&2 5^fs^e.nrv^o sfc @s^S2 1 tea. 

+flff^ 2 4ffl!l©^ffitCX^>/l-S:tUUr&S2 6fci 
?>ffiCffi<ii&2rtlrt:X*;/^2 7tfgW-e>nT<,->3, CCD 

Q/^->2 7 a^M2tlT^5. "SWiSSl 1 2tc 
ti. «?nfcifi3^+lfT^ 2 4f*gfre»j? LH^T 

[0 0 4 21 ccommmmmmz ox-it, x^v^-stB 

U&JI2 6tX^^2 7t<9g^52 8lC*5^T s a 

fo3imm-ztizmi<Dmm&i ncmi&vx, x*> 

^2 7 6^^V/^"S;aiL^2 6 iOfe^+ef-f 2 4ffl!l 
^fiK$ns^2©SMSPl 2tcMlSbT^ 1335 2 9 #® 

#^^IB««B«9B:^-vy^^^ffi^l O^r^ti^n 
[0 0 4 3] JW±©*^tC^^nfc|*tH^^«T* 

a, ^saLfcaffiw^-ve^-f 2 4rtic«a?£S2 
ns, ftt, 2 4 wcj£«£*if C gffi*m 

jw$aiB{fc:£*vr. ±^Lfcms<ojgtt**L^a«3 
iwstens. *^ as 3 tea, x^v/^2 7»c^ 

2ti^ciaQ/^-^2 7 a tfg^SftSC 
[0 0 4 4] #lc, mtS.3C0— £.W±lC&l&-$t\tc¥v 

>y* v^vmiczQ&m-rzctic&t)^ as3<D{i*§ 

[0 0 4 5] #}C, SOJC^-r.fc^tC, ^SH 
#1 1 9mm, rt&I#3 3mm, /P£J#9 0Mmfc 

[004 6] &\c, S« 3 IC&lUZtltcm 1 <0©S3|S 1 
l*S«)5<t^^ SSfglJfcLT, #Rfcf20 0c ps 

8lcUvy«lcjgT-T5o f LT, C05a«3<D#<f*§ 



ie^«s« 9 ±{t h 6 u &mmmL 500 

0 r pm-Z?3 0#F5[eI^-y:T, 8*6 3 <EHHff2StSf # 
m<bZ&Z>ctlc&t), BS3<ofgi ©SUSPi i±, 

?*t>iz>im^mmmi$, 9 ©^±10- h 6 &mmm 5 
? tircmm. 3 ±icm&mm 1 ntcx.?* x ? 1 
[0047] j-;u:©<£5£ff^*ftfcftfvx? 1 -e 

a7<0J12*^l 0 2mm£=B:tK cl<7D^jaB7C»/P 
*ty^^r$«j±2 /imlc»^.S<ii:^T?^S, 2:7c, 

h 6 £&& 3 (om^mmms t nm\m^n^mm 

M5<om^t^\ 0~1 4 /imi:&t>T!^5o 
[0 0 4 8] CCQfcfe, CCO^^fX^ 1 1?tt, aS3 
£ h 6 t^^tc, fiRJx.{f 1 0 m mJ-XT^S^*^ 

S 7 \cm tf S ^ C T L $ 3 <0 <♦ C t WT? € 5 o 
[0 0 4 9] $fc, C^f^X^im Sfi?3<3D^ 

1 <osMgp 1 1 ±<o$mmzmffi&9 zm^mt lt^ 
b 6 1 okpi^ c ©a« 3 (Dm^mfm& 8t->-n 

[0 0 5 0] Ufc^oT, CCOJtxWX^ 1 as 

[0051] ^- h 6 Rummm 5 <om&cofa 

•?&t>?>ffi&®m7<Qm2l±s 1 7 7 /imJjTFT'i&SC 

m 1 ©©Mas 1 1 commt, 1 0 /* m ~ 1 0 0 ^ mts 
[0052] m2<pnm<n&m 

[0053] c<Dmdmmmi, mmmttLxmm 

fc2»«ig^7 J i'X^3 0T-*5. CcO^YX^ 3 

a^*s«3 2±ic m^if«w^-re>y h/<* 

^^tifcS«3 2±ic. KMIR*«j«IH«nTJBl ©E 
3 3 fcJBfig L , C 1 ©ffitlB 3 3 ^Jgfig^ tlfc 

as 3 2 ±»c s g»« 3 4 Lx^m^mt 5 -> 

- h 3 5 ^ftS t? &t>HZ C t »c «}; K> 3 6 ^JgfiK 

5*nTfc5. Sfc, >'-h3 5tc{±, SS^3 4ffl!l<0^ 




fcgl 2 3 7 tmrftetlX^Z* 

[0 0 5 4] C£>ft7VX*3 0THi, )t®l*3 6®l 
1 G8JI 3 3 X&lg 2 £0fegS 3 7 »C*f LTIf £ 

ftfcHSItr 5 c i: lc <fc o tMMt^on^yff tJtiS. 

[0 0 5 5] £:}3, ftf=VX*3 OfC^Tli, SlO 
ESS/i 3 3 fttf/Xtt» 2 ©fBSS 3 7 =&*B^{bfeMS 

[0 0 5 6] CO)tf-fX^3 0(i> MLftJtf-fX 
* 1 £ffltR(C. ^ffl±ffi±lcm 1 OfBflW 3 3RC8H2 

<osaai3 7*^fi8snT^s«^ss^iiS3 8i:, e 
<D^i#fB^s« 3 8 j; t> t ftmm\cm i ©tens 33s 
0*^2 omam 3 7 *qg*«nTv^ftv^«^B«{H« 

39t, 9 «fct) t^e-lc rtAMlc 

*£>?L 3 1 Lfc^ -v «y * 4 0 t^WL 

Tl^<5. tnfc:2BSl/T, Sffi3 2tctt, ^9IEHffi 
«3 9AHB^£»ffi«t3 8At»tfli:Sn«Bl 
854 1 fc, f+y+V?iS«4 0j^fi4GSIW3 9 

<fct>t>Citsnfcm2<ossa5 4 2 t^jBBgsnrt-> 

sgigE 4 0 wm&BgmK 3 9 * *>m < j&sstvr^ 
s. 

[0 0 5 7] COJtf'fX^SOT'ti, ±g^L7c} , Sgjl 
J|3 6fc&£5'-h3 5tf* Mfl3 4mT^l« 

©msm 1 ±, ?&t>*>$m^mmim3 

©as 3 2 ©M^isa^ 3 8 ^ b 3 5 t v>mm 

[0 0 5 8] CCT\ CO.fcS&ft-r'f X*3 0 <75H# 
[0 0 5 9] Jfef, ^X^3 0%Mt51fi3 2 

[0 0 6 0] <ioSffi3 2t±. ^stc^f-t^t, #R 

fcf, iSgK^l 2 0mm, ^L>?L3 1 <£>it@ L # 1 5m 
m, ^«^taSitg«3 9®iSgM*M 0mm. =f-\v* 
^'IlSSl 0(0gW3 3mmtSnTI<^. $7c, 

^ii£4 0<E>iP£0#l. 2mm, mi £>©MgM 1 
JlP#3 0/im, Sg2«gMSB4 2fflSMQtf7 0 /* m 

[006 1] <KZ>affi3 2li, Jt&LfcftTVX* 1 * 
[0 0 6 2] #JC, S«3 2©-3ES±lCj&££ft;fcfcf 
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«^f2«*i«« 3 8 \cm 1 OGMI 3 3 HB&TZo 
[0 0 6 3] #tc, 01 0 ICtUT <fc 5 0!l*.lf, 
Htf 1 1 9mm, fllltf3 3mm, JPSJ #70fim 
tf£tlt->-h3 5^rfflSc-rS 0 C©i/-h3 5ti, ^ 
1 ©fESJl 3 3 Rt/fg 2 OIBSS 3 7 StlS U- 

— b 3 5tc»i, 2 pj*^H±iifa!ral^}*li:<koT, 

So 

[006 4] #t»C, h 3 5 ©— £®_BcJgfiJc£ft;fc 

lt^2 vrnmrn 3 7 ^^-r5 0 

[0 0 6 5] #IC, Sffi 3 2»Cjgfig«nfcHl ©©MSB 
3 8£iI4&3<J:-5lC, j&»S!Ji:LT, M*«f3 00 cp 

s ©m«*#-rssi5ri.is5i{k«ai-g:a« 3 2 ©«*§fa«s 

^SS^'JvyWciST'rSo ^-LT, COS® 3 2 

©i^^fgsffits 3 9 ±»o- h35^i (ommm 3 
3 i: m 2 ©ffi^ji 37t «g*ift-r * * a ksb l, m^. 

t£ [HISSC5 0 0 0 r p mf 3 0^MIsI«^'tirT, mm 

mimm^ws. 3 2 ©^^iB^siis 3 s t h 3 5 n 

<Dm\ct$—teff%m.c>l£5* ZLT, ->-b3 5<0±73 

t»c<fc»3, a«3 2©^i©engP4 i_k, -rft*?** 

M^fBSJfWE 3 9 £D®±t->- F35 3 4^ 

zsm 2 cDia^s 3 7 tfj&jjcs tifc 2 mmmvXT 1 * x ^ 

3 0!b^n5o 

[0 0 6 6] &L±<O&olcymZftrcyt7 t j7>'!7 3 0V 

i±, iti3 4Rt/->-h 3 5<om^<r>m, 

m&!S3 6^i?^A^l 0 2mmifct>, CWJtjgjSJl 
3 6©J?^t?e.«:$«J±2 ;imtC«I^.SCi:^T€5, S 
fc, h 3 5 tmm3 2 ©«^ISMg« 3 8 t ©H»C 
Jgfig?nSg»Jl3 4£DJPS*^3 0~3 4 /imt&o 

[0 0 6 7] C<Ofctt>s C^^X^SOT'ti, SIS 
32fc->-h35 i:dM»C, M-S-tf 1 0 n m&CFomm 

3 4*ft\,XWiK)'£t>l£t\rc*s-Y3S\cm3>tSt>, t 
[0 0 6 8] $fc, CtQftf^X^S om a«3 2 

i ©ease 4 1 ±<D^fir^raMi4R 3 9 zsmwt 
LT->-h3 5ib%D^te?nn^. c«fc*, a« 

3 2 fcv— h 3 5 £<Dfflm*. Ccr>affi3 2 ©M^fBS 
«HS3 8 £5/— b 3 5 £<0MlC&&,-£fttcigmM3 4* 
/TLX, SoCi^tS. 
[0 0 6 9] LfctfoT, CcOJt-r-fX-J'3 OTtt, a 

tit 3 2 £ i/— h 3 5 1 *nm&icf& t> ^-te-a-a c ^ ^-p 
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[0 0 7 0] ->-h3 5St>*^e*3 4©P*C0 

*K -T*t)^«§fl 3 6 <Qm2lt, 177 n mJ^TT* 
feSCfctfSfSL^o S/— h3 5l±, SI63 2<fc 

2 ICfcfT, ^ 1 WgHgP 4 1 <73©S^i^ 10(im~l 

[0071] *m*n*mmLrcmzmmmci3^ 

fc£n/c:ftf2«$gf*i: LTl±, i&LfcftT^X* 1 J f 
ftrV X* 3 0k:|5g^£ft£t.©-m:&V>, 
[0 0 7 2] 01 1 (a) ~ (d) IC^-Tid 

lc, »«5 0<DM±SWcfB@il5 l*Jg*LfcD, 12 
5 2 <D&l£Z ntci/— h 5 3 £ri£#/l 5 4 £r:OLT 
*g£t»fe£-fc-££ C t \C X. *) , ^IS«Sig £ S tltcftrj 
^^tLTt^. Sfc, »ffi5 0©m^fE^«©iP 

[0073] m3<Dmff&<»fcm 

[0 0 7 4] CcDftfBSSj&m*, *S8jSSB*f£L-Otjg 

^ttfc^rsssams^fcsnT&sft^-x* 5 o 

•paBSo C<Dj>t7-{ Xir 6 Oti, (f&ffifctf'jCtfLe 0 a 
«r^-rS^W^l<0S*g6 1 fcSt2C0gtg6 2 

;:n^i©ifi6 1 tm 2<om&6 2 mc^ti^tim 
j$.<£t\rcm 1 <DfB«m 63fcg2 <of2fi/f 6 4 1 own 

fgltQ|2fiS/i6 3fci:, JgltQS«6 l±tc, 00*. 
6 4ti, Sfl2C0««6 2±fC, 0>J*fc?«$HI^;&;5cr£ 
[0 0 7 5] C<9)fcr-< X^6 OT'li, ^2£Dg|g6 2 

fiUfr &sr 1 6 3 xam 2 ©ib^s 6 4 ic*t lt 

[0 0 7 6] &*5, ftr-fXi/ 6 0fcM3<,vo±, mi<D 

ff^jwawrara* • nrtg&^rv x* t lt 

[0 0 7 7] CCQ)fc5^rX*6 Oti, ^-cO^SJilcSg 1 

6 3 Rum 2 ©e^s 6 4 tmoL* tix ^zm 
*immmM6 6£, coawmwi3 8J:dc>ajrii 

IC* 1 C9f2«*« 6 3 &tf Sg 2 (DCM 6 4 fm^tlX 
Ir^k^-WL 6 0a W6i LfclM^fHgfiSJglt 6 7 t 



£«lt^s„ cntjifStt, Bioatse ncti, 
e 1 a, mmtsmm e 7 &m*mim® eeiH 

CDfi«6 l©«^f2S5ffl«6 6i:m2c7DS1S6 2tOM 
[0 0 7 8] ££T\ <1©J;^*^-CX^6 OOSf* 

[0079] 9t-f, ytr-f 6 o*mm?zmi <om 
«6 1 ««tftu^k:j: t>fmrs, 
[0080] cc^i 1 a, mi 3^-r.ta 

fc, 0!l*J£, tSUtfl 2 0 mm, ff >£>?L6 0 a<?)ltg 
V 1 5 mm, #m^mffl& 6 7 <0[g&Wtf 3 4 mm 
£5*nTV>3„ Jgl <Qa«6 1 l±, 01 4tC55Cf 

MX.tf, dlMI5GMHi*6 7c9/P2X#o. 6 

mm, ©MSP 6 8©ggY^5 0 ^mt?ntW, 
[008 1] £1(35^1 ©Sffi 6 1 Ji, iMUfcJtr^X 
* 1 %«fiK-T5S®3 fcTJI^SfcSWttttRSUCfl*! 

[0 0 8 2] m»S> ^S*' 1 2 0mm, ftgtf 

34mm, ff^T^O. 6 mmt £ft;fc^2 ©StS6 2 ^: 
mfS, C^2<7)StS6 2 ±xELfc^l<DS« 

6 1 i:isi«»cwai^ic«fet>f^s!^n. c©^2«Datg 

6 2£D-±ffi±k:^fiE?nfctf'y h/^-v±tc, 
[0 0 8 3] ^»C, 01 5tC^-TJ;dtC, ^1 CD*tg6 

iic»«*tifcaa»6 8±ic, «»»ji:LT, 

5 0 0 c p s «feS**-rS^(.SS51fk«|g6 9*^ 1 

os«6io««aai««6 6fcHT-«-*. ^lt, c 

1 VMM 6 1 fcS 2 C0»K 6 2t%, I^©*M 

6 0 aW— Sc-rS«fc-5lC»10f2ayS6 3fc^F2cDfBS 
m 6 4 t -eTiffl L, 5 0 0 0 r 
pnr?3 0&MBlE£'&T, MMUKiUmi 6 9 «JV 1 

coa«6 1 «xhbhw6 7 tm2<ows.s2h<om 

KJS-tCfT^lS^S. fLT, M2C0affi6 2CQ±^ 
SCi:»C*»), SlOlf 6 1 co@Sg|56 8±, -T**3 

■6*fl«E««« e 6 co®±tc ar 2 coa« 6 2 # «* 

16 5«r/CLTft5t)^fc2nSo cntiD, Ml ©12 
SSB 6 3 & 2 tOfB^S 6 4 *«2nft 2 ««ifco 

[008 4] «±©J: 3 ICf^^^rc^W X* 6 0 T* 
gSSS6 8©gSYA^5 0 /tmtSnTt-'SCi:^ 
*H»©ff#, -r**J-6S»Ji3 4C0ff?*^5 0^ 

Tti, All C0S«6 1 tfg2CDfi®6 2 ii^iifffifejcftii 
t»^to**Cfc««-e*, CCO^I <Q««6 1 £fg2<Dm 
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«6 2 tcomm^-^u-^ctifr^^utt^. & 

coo8 5] £*5, *¥m*mmi,tzffi5.&m#fc*s^ 
x, w^®tt£^x)m&&zm-rz>mmw*)'£t> 

[0 0 8 6] flIJxJf, 01 6 (a) , (b) tCijVr.t'S 
fc, fgl Olfi7 0 icjSt^T, m 1 <Qf2^Jl7 1 

7 3t, ;£&fc:#«*ffB8$i«7 3*t)trtSffl!ltc^+ 
<y * 7 4 * U ?HI9fSflffl(tt 7 3 tfflTOE 

«W«7 2*5tOi:«tiftJBioae»7 5i:, ^-v 
v * yf«W 7 4 tHMmtMM* 73<fcDfcili:2ft 

\i\ C<D®&, $2 0Sfi7 7ti, Sgl <OgMSB7 5 

±, -r*t>^i^^ieg^«7 3©ffi±tc®2«as7 

7&mmm7 8*:ffLTR!i«?^fcsn£„ 

a« 7 o icjbjss nam 1 ogam 7 1 Rum 2 ©as 

7 7lC}gJ5g^nfcM2<?Df2gB7 9lCCH,>-Oi. 

nff.fc<. zvmmc-o^xmcmzztiz^oyxit* 

[0 0 8 7] *^^fflbfc»£8MKfcli:fttr-> 

j£ b fc«|j®T & o T t> J; \.\ 
[0 0 8 8] #fgW*»BLfcftfS&&ftlc:fc^ 

u t <om\c yz—xm<07^- y-*:WL'ttTcm&x*%> r> x *> 

©Htcjgfig-T 5 c £ »c «fc o T, f-X^SSgPrtT-JtM 

[0 0 8 9] 

tiT^SCfca»6» ^affifcSK*S8jSgl5*ffc<DlHfc 

ftjgJISWcJP^ty ?>#£UT L * -5 cD£rRS<- C i: tfT? 
£3„ Sfc, C©}BBH(K*T?fcl\ a*S<0±f5©Mg&* 

afifc^tsiias^^^Mfii^^-^octA^T*^ 

5„ LftftbT^ a«t3feSiag|5«t*Si(»«}i:te!3^ 
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[02] rajt^-f x^^ww-safi^ww-rsfc*© 
[03] ^^x^^^-rsa^UiB^-rs/j:*^ 
[04] (si^7 ; - ) 'Xi'^«i^-rsa«=&f^s-rs/-cJ6ic 
mmx&Zo 

[05] sssfe^nscttckt). a«^jg-rs^+ 

[06] is^t^x^^^-rs^-h^mB^-rs^cai 
o»fffi0-e«s, 

[07] *%W©^2©*Sa<D^HgtLT^L/-c) 1 67 ; ^ 
X^©«fiR^Si^-rS«:«)©Wfffi0T'*-S. 

[08] mftTjxz*mf£-r2>m&zwffl-?z>rz*t><D 
mwrnxsoz. 

[09] isi^^x^^^-rsas^iiK-rs^y)© 
[010] isi^xwx^^m-ra^-h^uiwrsfc: 

*<7)»fffi0T-fe5. 

[011] *f8W*£ffiLfcfteg«#©fiffl#lf£*^ 
-r«E»S»f®0T*«5o 

[01 2] ^H^cD^SO^iScCi^ilLT^L^x 
X^<D«fi!c«:Si^-rS?c:i6©»fffi0-p«S. 

[01 3] iiftfvx*£#i/s^sa«*i&w-r37-c£ 

[014] isi)fexwx^«:*^-rsa« ; &SiB^'rsfci6 
«sse»fa0-efes, 

[01 5] |RDtxWX^<OSBfiX@^-r«EBS»fDi0T* 

[016] Ltzfflzm&&<D{&<omi&*7r; 

•TMfflS»f®0T**5, 

[017] S^WJtSiliHSJjb^lf^^MWLrfB^ 

So 

[01 8] iRDt^X^^^iiXie^^TSSo 

[019] t^<o«&©i5®»^*b^^x^^ 
■rims»fffi0T*feSo 

[020] iRDt^x^c^txa^^T'feSo 

1 «f^X^ 3 ^l<7)a«. 4 5 S 

**x 6 v—K 7«Sja«. 8 ^fB^««> 9 
#A9G«WK> 10 11 Jg 

lOgMgC, 12 ^2€>SHSP. 3 0 ftrVX*, 

32 ^1 ©a«> 33 mi <D%mm, 3 a mm 

1, 3 5 ->-K 3 6 ftm&m, 3 7 ^2(7)|B@ 
I> 3 8 m^iBH^L 3 9 ^ia#0MR«L 4 0 

+*v*rs9WiL 41 1 oaieflk 42 mz 

<0©Ha5, 6 0 Jt^Xi', 6 1 SKOlfe 6 2 

m2oas. 6 3 6 4 m2<nmm 
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i, 65 mmms ee mmmwmws 6 7 tm* mmmm. e& ©gas 



[01] [02] 




21 23 21 23 24 



[06] 



[07] 



6 



J===L 



36 



3D 



41 42 31 



32 33 37 



^ I ( 
38 39 40 



[08] 




32 38 39 40 



[01 0] 

s 



35 
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5 3 54 5,0 



[011] 
< a) 




54 53 51 



53 54 53 54 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked; 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^Q'LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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